Molecular cloning and heterologous expression in Pichia pastoris of X-prolyl-dipeptidyl aminopeptidase from basidiomycete Ustilago maydis.
Dipeptidyl aminopeptidases are enzymes involved in the posttranslational control of bioactive peptides. Here we identified the gene dapUm in Ustilago maydis by homology with other fungal dipeptidyl aminopeptidases. Analysis of the dapUm-deduced amino acid sequence indicated that it encodes for membrane-type serine protease with a characteristic prolyl oligopeptidase catalytic motif triad: Ser, Asp, His. In order to overexpress the DapUm, the gene encoding for it was cloned and transformed into Pichia. Using this system, we observed a ∼ 125-kDa recombinant protein with an optimal enzymatic activity at pH 6.0 and at 40 °C for the Ala-Pro-p-nitroanilide substrate and an experimental pH of 6.9. U. maydis DapUm was specifically inhibited by phenylmethylsulfonyl fluoride and Pefabloc, confirming the presence of a serine residue in the active site. To our knowledge, this study is the first report on the cloning and expression of a DPP IV dipeptidyl aminopeptidase from a basidiomycete organism. Moreover, the use of recombinant DapUm will allow us to further study and characterize this enzyme, in addition to testing chemical compounds for pharmaceutical purposes.